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ABSTRACT
INTRODUCTION: Acute drug intoxications are a serious problem worldwide. The damage to the cardio-
vascular system is severe and sometimes refractory to standard resuscitation therapy. In recent years, inter-
est has increased in the role of lipid emulsions (LEs) as a potential antidote in patients with severe myocar-
dial damage caused by toxic doses of lipophilic drugs.
AIMS: Clinical analysis of the cardioprotective effects of applied LEs at the Clinic of Toxicology at the Na-
val Hospital-Varna, Military Medical Academy-Sofia, as an antidote for the treatment of some acute poison-
ing with a cardiotoxic syndrome. 
MATERIALS AND METHODS: The subject of the study were 26 patients with acute cardiotoxic lipophil-
ic drug intoxications treated with LEs at the Clinic of Toxicology at the Naval Hospital-Varna in the period 
2016-2018. Illnesses and medications administered to patients are derived from the medical documentation.
RESULTS: A three-year study was conducted in patients with acute exogenous intoxications treated with 
LEs at the Clinic of Toxicology at the Naval Hospital-Varna in regard to their demographics, concomitant 
diseases and prescribed treatment during their stay. Rapid recovery of patients’ vital signs, short hospital 
stay and lack of adverse effects of LE administration were found.
CONCLUSION: The good clinical results obtained by us will help the implementation of LE in a number 
of lipophilic intoxications causing toxic cardiovascular damages, including those with hemodynamic insta-
bility.
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INTRODUCTION
Acute drug intoxications are a serious health 
problem worldwide. The most commonly overdosed 
drugs are sedative/hypnotic agents, analgesics, an-
tidepressants, antipsychotics, stimulants, and car-
diovascular drugs. Most of these substances do not 
have a specific antidote and cause serious and some-
times life-threatening neurological and cardiovas-
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Recent studies support the theory that LEs increase 
the intracellular concentration of fatty acids and de-
livers additional energy to the myocardium, which in 
turn increases the levels of calcium and produces a 
positive inotropic effect (1,5).
In Bulgaria, LEs are not yet the first-line treat-
ment in lipophilic drug intoxications. Shmilev (6), 
Marinov (7,8,9) and Zlateva (10) report on their 
treatment options. In Bulgaria there are no studies 
to prove the cardioprotective effect of LE on both ex-
perimental animals and humans.
AIM
Clinical analysis of the cardioprotective effects 
of applied LEs in the Clinic of Toxicology at the Naval 
Hospital-Varna as an antidote for the treatment of 
some acute poisoning with cardiotoxic syndrome 
was conducted.
MATERIALS AND METHODS
 The subject of the study were 26 patients with 
acute intoxications with cardiotoxic lipophilic drugs 
treated with LE at the Clinic of Toxicology at the Na-
val Hospital-Varna in the period 2016-2018. The data 
from the concomitant diseases and the applied drugs 
during the hospital stay of the patients were obtained 
from the medical documentation. The following in-
dicators were analyzed: sex, age, comorbidity, drugs 
used for self-poisoning, cardiovascular complica-
tions during the course of intoxication, prescribed 
treatment, including LE, duration of hospitaliza-
tion, outcome of treatment. During the hospitaliza-
tion of the patients the dynamics of the following pa-
rameters were monitored: blood pressure, heart rate, 
ECG alterations, myocardial damage markers - cre-
atine phosphokinase, MB - creatine phosphokinase 
and troponin fraction, full blood count, biochemical 
indicators: hepatic (GGT, ASAT, ALAT, total and di-
rect bilirubin, alkaline phosphatase) and renal (urea, 
creatinine).
RESULTS AND DISCUSSION
1. Demographic Characteristics and Co-
Morbidity in Acute Exogenous Cardiotoxic Drug 
Intoxications
Age: Patients with self-poisoning with high 
doses of cardiotoxic lipophilic drugs treated with LE 
at the Clinic of Toxicology at the Naval Hospital-Var-
cular complications, requiring the routine introduc-
tion of more effective treatments such as intravenous 
LE. According to Marinov (2018), 6601 patients with 
acute drug intoxications were hospitalized in the 
Clinic of Toxicology at the Naval Hospital-Varna for 
the period 1991 - 2015. The relative share of all poi-
sonings was 37.85%, confirming their leading posi-
tion in acute intoxications (1). 
LEs are a new method that has recently been 
seen as an alternative to the treatment of poisoning 
with lipophilic toxic compounds. Reports and sci-
entific publications on LE application in the Unit-
ed States and Europe have been steadily increasing 
over the past decade, with 85.86% of the articles be-
ing published between 2006 and 2015, and the an-
nual average growth in this area being 51 articles per 
year. The highest increase has been observed since 
2006, when the first report on successful resuscita-
tion with LEs in humans was published (2). Since 
then, LEs have been extensively used in neuro- and 
cardiotoxic lipophilic drug intoxications, including 
local anesthetics, tricyclic antidepressants, and non-
dihydropyridine calcium channel blockers.
Originally, LEs were designed to satisfy the 
need for essential fatty acids in patients on parenteral 
nutrition. Applied as an individual infusion or com-
bined with parenteral nutrition, the fatty acids pro-
vided by LEs are vital for cellular structural func-
tion and metabolism. Over the last 15 years, a new 
LE effect has been found, namely their ability to cap-
ture lipophilic drugs, and to extract them from vital 
organs such as the heart and brain, and thus reduce 
their toxicity (3).
There are many supposed mechanisms of ac-
tion of LEs as an antidote: the theory of „lipid sink”, 
the theory of improved metabolism by increasing the 
content of intracellular fatty acids and overcoming 
the reduced production of adenosine triphosphate, 
an increase in calcium ion influx, vasoconstrictor ef-
fects. Initially described by Weinberg, the phenom-
enon of “lipid sinking” is the most common mech-
anism of action of LEs (3). According to him, LE is 
found as fat drops or multilayer vesicles in the blood. 
They bind to the lipophilic toxin and remove it from 
the target tissue (4). Considering the metabolism of 
fatty acids, myocardial tissue supplies most of its en-
ergy needs from mitochondrial fatty acid oxidation. 
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na in the period 2016-2018 were 16 to 84 years old. 
For the period 2016-2018, the largest share was that 
of patients between 45-60 years (30.76%), and the 
smallest was that of individuals 24 years of age or less 
(19.21%). The proportion of self-poisoning predomi-
nates among the working population. For 2016, the 
average age was 34.83 years, for 2017 - 51.77, and for 
2018 - 47.81. The highest was the average age in 2017, 
and the lowest was in 2016. The ratio of women to 
men was 12:1. Two suicides were registered for per-
sons under 18 years. 
Comorbidity: Depression was the most com-
mon disease in the analyzed population (44.11%), fol-
lowed by arterial hypertension (11.76%), bipolar af-
fective disorder (11.76%), schizophrenia (8.82%), atri-
al fibrillation (5.88%), heart failure (5.88%), dietary 
disorders, such as anorexia and cachexia (5.88%), di-
abetes mellitus (2.94%), and malignancies (2.94%).
2. Etiological Distribution of Acute Exogenous 
Intoxications with Cardiotoxic Lipophilic Drugs
Frequently chosen medications used for self-
poisoning are antidepressants (30.9%), followed by 
neuroleptics (21.81%), cardiovascular medications 
(18.18%), benzodiazepines (10.9%), mixed with alco-
hol (5.45%), others (5.45%) and anxiolytics (1.81%). 
Two patients had a second suicide attempt using 
drugs. Antidepressants occupy the major part of 
acute exogenous intoxications. The most common-
ly used drug was Deanxit (31.25%), followed by tra-
zodone (18.75%), selective serotonin reuptake inhibi-
tors (SSRIs) (31.25%), serotonin and norepinephrine 
reuptake inhibitors (SNRIs) (12.5%), and tricyclic an-
tidepressants (TCAs) (6.25%).
3. Cardiotoxicity
To evaluate cardiotoxicity, we assessed chang-
es in blood pressure, rhythm and conduction disor-
ders, and the presence of exotoxic shock. The follow-
ing changes, not related to a previous disease, were 
recorded: arterial hypotension (36.4%), followed 
by arterial hypertension (21.2%), sinus bradycardia 
(12.1%), sinus tachycardia (9.09%), prolonged QT in-
terval (6.06%), exotoxic shock, and complete atrio-
ventricular (AV) block (3.03%).
3.1. Prolonged QT Interval
We observed two cases (5.71%) of prolongation 
of the QT interval on arrival at the Clinic of Toxicol-
ogy at the Naval Hospital-Varna. One was Lexotan 
intoxication and one – haloperidol intoxication. Fig. 
1 shows prolonged QT interval (>0.48 at heart rate 
of 55 beats per minute (bpm)) as a result of Lexotan 
poisoning. Fig. 2 shows a normalized sinus rhythm 
one hour after application of  Intralipid 20%  500 mL 
bank for 24 hours (20 mL/h). Normalized QT inter-
val: 0.44 at heart rate of 61 bpm. The patient’s pulse 
rose from 55 bpm to 61 bpm.
3.2. AV Block
A complete AV block was observed in one of 
our patients (2.85%), intoxicated with verapamil and 
digoxin. Fig. 3 shows the complete AV block with a 
heart rate of 44 bpm and a pronounced ST depres-
Fig. 1. Prolonged QT interval after acute exogenous intox-
ication with Lexotan
Fig. 2. Renewed sinus rhythm after application of 20% LE
Fig. 3. Complete AV block after acute intoxication with 
verapamil and digoxin
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sion. Fig. 4 shows a well-documented reversal of a 
full AV block one hour after Lipovenoes 10% 500 mL 
for 24 hours (20 mL/h). This patient received a total 
of 4 LE banks for 3 days to stabilize hemodynamics, 
resolving repolarizing ECG changes and controlling 
cerebrotoxic syndrome.
3.3. Bradycardia
We demonstrate a case of bradycardia with 
combined poisoning with verapamil and Digoxin 
and controlling it after Lipovenoes 10% 500 mL for 
24 hours. Fig. 5 shows the ECG-registered bradycar-
dia in acute intoxication with verapamil and digox-
in. Fig. 6 shows the ECG changes one hour after Li-
povenoes 10% 500 mL administration for 24 hours. 
The severity of bradycardia has decreased, the pulse 
of the patient has increased from 44 to 56 bpm.
3.4. Tachycardia
We demonstrate a good response to tachycar-
dia from an overdose of serotonin antidepressant 
one hour after administration of a slow infusion of 
Periolimel 2000 mL for 48 hours (40 mL/h). Fig. 7 
shows ECG-registered tachycardia caused by antide-
pressant SNRI-venlafaxine poisoning: heart rate 117 
bpm. Fig. 8 shows a reversal of the tachycardia, 24 
hours after intravenous Periolimel administration. 
Heart rate is 79 bpm.
3.5. Atrial Fibrillation
We demonstrate a delay in absolute arrhyth-
mia after administration of LE. Fig. 9 shows the reg-
istered on ECG absolute arrhythmia of atrial fibril-
lation, caused by intoxication with haloperidol. The 
heart rate decreased 1 hour after Intralipid 20% 
Fig. 4. AV block 2nd degree, caused by verapamil and di-
goxin overdose, after Lipovenoes 10%
Fig. 5. Bradycardia after acute intoxication with vera-
pamil and digoxin (heart rate 44 beats per minute)
Fig. 6. Reduced bradycardia, caused by verapamil and di-
goxin one hour after Lipovenoes 10 % (heart rate 56 beats 
per min.)
Fig. 7. Tachycardia, caused by SNRI (heart rate 117 beats 
per minute)
Fig. 8. Reversal of tachycardia, induced by SNRI 24 hours 
after Periolimel administration (heart rate 79 beats per 
min.)
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500mL for 24 hours, but continued to persist due to 
the chronic heart disease of the patient.
3.6. Blood Pressure
Changes in blood pressure in acute exogenous 
intoxications may be in the direction of decrease or 
increase.
3.6.1. Arterial hypertension was observed in 7 
patients (20 %), ranked by the incidence of intoxica-
tions: intoxicated with neuroleptics (four), with anti-
epileptic drugs (one) and with Deanxit (two).
3.6.2. Arterial hypotension was observed in 
14 (40%) of the patients, ranked by the incidence of 
intoxications: verapamil, digoxin, chlorprothixene, 
amitriptyline, combined with wine, clonidine, ben-
zodiazepines, valproic acid, quetiapine, and nebivo-
lol. In these cases various forms of LEs have been ad-
ministered. Periolimel was administered in two pa-
tients, Intralipid 20% in 7, Lipovenoes 10% in 4 and 
Cabiven 20% in one. LEs were administered slow-
ly intravenously for 12 or 24 hours, 40 mL/h and 20 
mL/h, respectively. LE rapidly increased blood pres-
sure in these patients during the first 30 minutes. 
In cases of minor intoxications, especially in young 
patients, arterial pressure remained normal and 
no rhythmical and conduction disturbances were 
observed.
3.6.3. Exotoxic shock and coma were observed 
in one patient receiving an overdose of benzodiaze-
pines. Simultaneously with a dopamine infusion, In-
tralipid 20% 500 mL was administered for 2 hours 
(250 mL/h) followed by another 500 mL for 24 hours 
or (40 ml/h). Within 4 hours the exotoxic shock was 
overcome and the woman came out of the comatose 
state after 36 hours.
Laboratory Indicators in Acute Exogenous In-
toxications with Cardiotoxic Drugs
Patients with hypoxemia (52%) were predomi-
nant, followed by metabolic acidosis (20%), hypergly-
cemia (16 %) and elevated cardiac enzymes - CPK, 
MB creatine phosphokinase (TnI, TnT) - 12%.
Treatment Course
The therapy at the Clinic of Toxicology at the 
Naval Hospital-Varna resulted in a complete cure in 
25 of the patients (96.2%) and 1 case with a lethal out-
come (3.85%) due to complications during the course 
of the treatment, namely pneumonia, acute respira-
tory failure and exotoxic shock. The average length 
of stay was 2.88 days. Standard detoxification ther-
apy including gastric lavage or lavage with activat-
ed charcoal, infusions of fluid, electrolyte and glu-
cose solutions, nootropic agents, Group B vitamins, 
and oxygen was performed in all patients. One pa-
tient was intubated and ventilated for 24 hours. For 
correction of metabolic acidosis, sodium bicarbonate 
was administered in bradycardia - atropine; and do-
pamine in a cardiogenic shock.
Monitoring the Effects of LEs
In 26 patients with acute drug poisoning with 
pronounced cardiotoxic effects, LE was administered 
on their admission into the Clinic of Toxicology at 
the Naval Hospital-Varna. LE was administered as 
continuous intravenous infusion for 12-24 hours, 20-
40 mL/h, respectively. In all, hemodynamic stabiliza-
tion was observed in the first hours, and the exotox-
ic shock (together with dopamine infusion) was con-
trolled. Normalization of sinusoidal deviations, re-
polarization changes and QT interval were recorded. 
During treatment with LE, no significant side effects 
from LE were observed in any of the 26 patients. Side 
effects were monitored for liver, kidney, and platelets. 
The mean aspartate aminotransferase was 30.29 U/L, 
alanine aminotransferase 18.43 U/L, gamma glutam-
yltranspeptidase 31.38 U/L, creatinine 65.34 μmol/L, 
urea 4.43 mol/L, total bilirubin 8.83 μmol/L, platelets 
254.5 g/L. Liver, renal and platelet counts remained 
in the norm in all patients observed.
CONCLUSION
LE was administered to 26 patients at an aver-
age age of 44.8 years, with women prevailing (92.3%). 
The ratio of women to men was 12:1. All intoxica-
tions were suicidal. Тhe prevalence of poisoning 
Fig. 9. Absolute arrhythmia at atrial fibrillation, f-waves, 
induced by Haloperidol overdose
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with antidepressants predominated (30.9%), fol-
lowed by neuroleptics (21.81%), cardiovascular drugs 
(18.18%), benzodiazepines (10.9%), anticonvulsants 
(5.45%), combined with alcohol (5.45%), and anxio-
lytics (1.81%). Cardiotoxic changes included arterial 
hypotension (36.4%), followed by arterial hyperten-
sion (21.2%), sinus bradycardia (12.1%), sinus tachy-
cardia (9.09%), absolute arrhythmia in atrial fibril-
lation (9.09%), prolonged QT interval (6.06%), exo-
toxic shock (2.85%), and complete AV block (3.03%). 
We have not registered complications following the 
administration of 20% LE, which confirms its safe-
ty in therapeutic doses. Тhe good clinical results wе 
have come to, rise to expectations in the scientific 
community that this method should be implement-
ed as an antidote for a number of lipophilic drug 
intoxications.
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